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Sing Se Nee ere ain 
Terese yersaioarme ATARI 400/800 Computer 


Lok mesons Cadoimaiunm) 
START BASTO Laneusge Cartridee 
ATARI 410 Frogram FRecorcder 


Disk Yersitonm- ATARI 400/800 Computer 
24K memory CmMireimium) 
ATARI EBASTIC Langusage Cartrideas 
One ATARI S10 Gisk Drive (minimum) 


SEM OF TIONS. 


BoOtM VYersions- ATARI 820 Frinter ¢€40 calumms? 
ATARI S822 Frinmter €80 columns) 
ATARI S825 Frinter ¢€80 columns) 
ATARI 8350 Interfece Eox 
Qther suitable printer 


LOADING THE FROGRAM FROM TAFE: 


1. APPLY power to the Computer and TLV, Cor video momitor)?) 
S» Flace the REFN CALCULATOR FROGRAM tape into the Tepe Brive, 
3 Rewind the tape to the start of either side. 
4. Fress the FLAY key om the Tape Drive, 

Se Turn om your computer while holding down the START key. After 3s 
teep, press RETURN, sand the program will load and run automatically. 


LOADING THE PROGRAM FROM DISKETTE: 


1. Apply power to Disk Drive mumber ome amly - avarything else 
should be off. 

2+ After the busy Lliaht goes out, place the RFPN CALCULATOR FROGRAM 
disk into the drive, 

3+ Apply power to the computer comsole, 

4. The disk drive should start to rum and, after 3a short psuse, the 
word READY should appear om the T.V. scereem---fO NOT REMOVE THE 
DISKETTE AT THIS TIME. 

Je After &@ short pause, the disk drive should seagin start to run 
ane sone text should begin to scroll across the screen, 

Se Peer the program mame and other text have passed, the disk. 
ae will sgain start to rum amd within 3 few seconds the screer, 
should snow the caleulstor display, 


= 
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REIN CALCULATOR SIMULATOR ~—2- 
THE REVERSE FOLISH NOTATION FORMAT? 


It is moat within the scope of this document ta educate the  wser 
about tne technical specifics of Reverse Folish Notetion. There are 
Many good hooks which may be purchased to perform this Purmebiom3 
MOwever, just becoming familiar with this progarsm and ats use will 
Provide @ ereat deal of insieht into the operation of this type of 
system and should provide many hours of enjoyment and erucatior. 


THERE ARE 4 AREAS OF INFORMATIGN ON THE T.Y., SCREEN? 
CRur tine program end locate the 4 sreas imdicsted) 


AREA 1. Tne STACK OF REGISTERS shows the comtents of! 
3B T reeister (top register im the stack) 
aoe 2 register (mext recister cowri) 
C4 Y reoister (next below 7) 
Ms xX register (bottom of the stack) 
@. LX register (last contents of the A register) 


This area is om the upper left of the screen and is MHownded by 
tne neavy, reverse video limes. Each register is identified 

at its left edge, 

NOTE: The word RADIANS or DEGREES within the reverse-video eres 
denotes the current angular measurement mode of the s4sotem (the 
default value is RADIANS), 


AREA 2. Z0 MEMORY REGISTERS (0 to 19)? 


This area is just to the right of the STACK and shows tire 
contents of each of the 20 memory registers. If there is an 
asterisk (*) nmext to any of the "R" numbers, this imdicates 
that there is 8 nom-zero value im that register, 


AREA 3. COMMAND SYNTAX REMINDER AREA 


The area below the STACK and REGISTER sreas shows all of the 
commends recognized by the system. This is present et ell 
times as @ reminder should you foreet the exact syntax which 
is to he wsed with this proaram,. 


AREA 4, VALUE/COMMAND INFUT AREA? 


This area is where you will enter either s mumher to he pusned 
onto the stack or a function (such as "ADD") to he Performed ori 
numbers which sare already im the stack or the MeMOTY Teocisters, 
All inputs to this program are entered here! 
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Foast-fix notation is a scheme of Mathematical operations where the 
fumetion to be performed follows the values on which it operates. 
The following is an example of pPost-fixx motation: 


ate a} —t~ 
Im the example sbove, tne values 3 and 4 sre added tooether, pia 
the result were shown, lt would, Of course, equal 7, Flease note 


that the values SG and + which are to he added together precede the 
add operator. The term post-fix means that the operstor comes after 
the valwes to be operated wpom. Reverse Foolish Notation uses Fost-fix 
Notatior. 


Most weekend mathematicians sre more familiar with ALGEBRAIC entry 
mathe Algebraic entry is an im-fix math scheme where the operator 
lies hetween the values which are operated wpom. Using aleebreic 
entry, the problem above would be written as Follows? 


3 a “4 == 


THis program uses post-fix motation which leads to the concept of 
a stack... 


USING THE REN STACK: 


queecncecomane = =— eo eeweneeecanes 


In this program the stack is represented by the registers callad 
Ke 1 (L£5 and TT, We can put mumbers imto the stack, ane 3st 2a time, 


woitil we have enotgh (usually 1 or 2) to perform the desired 
operation. 


Let’s use the example above, Remembering the lesson on POSt-fix 
motstion, we cam see that we" must somehow enter the numbers 3 and 4 
hefore we can operate tupon them with the add function. To do this, 
we "push" these two rumbers omto the stack by first entering the 3 
imto tne X register, then the 4. When the 4 15 entered imto the x 


register, the 3 which wes Just there is "pushed" up into the Y 
reqister, 


Now that we have the stack loaded with two mumbers- 3 3 aim the Y 
register and a 4 im the xX regqister—- we can request that the add 
Function be performed tiponm these mumerical values. When this Happens, 
the calculator takes the 3, adds it to the 4, places the result in 
the X register, and “drops the stack" Canother way of saying thet all 
of the values im the stack move down one register). 


REN CALCULATOR SUMULATOR -4- 
WHAT'S IT ALL GOOD FOR? 


ao oe eepeverere 


A clear exemple of the usefulness of this feature cam be seen by 
examining the following problem: 


« pe “od c = ca “2 = “y= 
ALGEGRAIC OPERATIONS TO SOLVE THIS FROBLEM: 


1) Enter the 3, 


2) Enter the multiply operation. 

3) Enter the 4, 

4) Obtain the product by entering the equals operation. 
a) Store the interim result (12 in this case) somewhere, 


6?) Eniter the 5. 
7) Enter the multiply operation. 
oS Emter tine 6. 


9) Ohotein the product by entering the equals operation, 

10) Store the interim result (20 im this case) somewhere. 

11) Recall the first interim result ¢12), 

1Z) Enter the add operation. 

13) Kecall the second result (30), 

14) Obtain the final result by entering the equals operation, 


REFN OFERATIONS TO SOLVE THIS FROELEM?. 


1) Enter the 3, 

eo Enter the 4, 

3) Enter the multiply operation. 
4) Enter the §. 

a) Enter the &, 

&) Enter the multiply operation. 
7 > Enter the add operation. 


AS y40Ul can see, the stack automatically keeps interim results 
Wmtil they are either wsed or pushed off the stack by subsequent 
emtries. Mis means thst it iS possible to reduce the rmumber of 
entries required to obtain the results from a series of Mary 
Operations. some algebraic-type caleculstors add extra features to 


help reduce the rumber of keystrokes reauired to perform these 
operations, Hut mone cen reduce the mumber to that of Reverse Folish 
Notation. 


It cam be shown that problems of any complexity may be solved 
wsing RPN with 2a stack which is § four registers deep. One merely 
hegins evaluating the irmermost terms of the exPress1lon working 
Outwerd and letting the stack hold interim results umtil meeded hy 
the mext step in the proolem, 
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GENERAL OVERVIEW OF OFERATION: 


OQne-number funetions (SIN, COS, LOG, etc.)} 


1. 
par 


Type in the number on which the function will operate. 
Type im the function which will operate on the rumber. 


Examples (type as shown, Ckheynamel is 2 key to te pressed) 


100 Creturnd 


LOG 


Creturn 


Notice whst happened - the 100 was first placed imto the X 


register, 


them the LOG operation was performed wpaom that munmber 


and the resulting mumber 2 (the LOG of 100) Was written im 
plsce of the preceding mumber 100, 


Twor-mumber fumetions (+, -, *, /, ete.)? 


Here 


FUNCTIONS $ 


Chole) 


Type in the first rumber. 

Type in the second mumber. 

Type in the function which is to operate on the two 
mumpers just entered, 


Example: (type as shown, Cheymamel is a key to be pressed) 


~~ 


Creturnd ; 


113 Creturnd 


/ 


Creturn] 


1s what hneppened! 


The rumber 355 was placed imto the x register 

When the rumber 113 was entered, 2 thines happened? 
First - the 355 was moved up into the Y register, 
Secomd- the 113 wes placed imto the X register. 
When the "“/" (divide) command was entered, 2 thinas 
happened again: 

First - 355 was divided by 113, 

Second- Both the 355 and the 113 were removed from 


tne stack and tne answer (3.1415...) was Placed imto 
tie X register. | 


Calculator functions fall into 4 categories? 


1. 
3+ 


SYSTEM COMMANDS a» STACK OFERATIONS 
MATH FUNCTIONS 4. STATISTICAL FUNCTIONS 


Tne mext page describes each of these commands, 
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SYSTEM COMMANDS! = 
ORs Clears the X register to O. 
CULL Fe Clears all stack registers to 0. 
ow Clesrs all stack registers, except Lx, to OO, 
CLRG Clears all 20 memory reaisters to ob. 
RTN or ENT SSme &S pressing the RETURN KEY, c 
DEG rlaces the calculator inmta the DEGREES moce. 
. Interprets all mumbers as Deearees for Trig wise, 
RAD Fleces the caleculetor into the RADIANS mode. : 
Interprets all mumbers as Kadians for Trig use, 
Fa Fe T Prints the contents of the STACK, MEMORY RE(S‘’S, 
and REGISTER NAMES om the system printer, 
END Ends program executian - returns to EASIC. 


STACK OF ERATIONS? 
om Rolls the stack DOWN, Terme LZ, Zone, ate, 


2 Rolls the stack UF, Amon eY sy YorurZ, ete, 

XY or YX Swaps the contents of the X end Y registers, 

Te TON LX SW3aps the contents of the X and F TeQLsters, 

XT or TX Swaps the contents of the X and T registers, 

YZoar ZY OWaeps the contents of the Y and Z registers, 

YT or TY SWeps toe contents of the Y anc T registers, 

2) or TZ Swaps toe contents af the Z and T registers, 

LX Flaces the last value of X into the ¥ register, 

MATH FUNCTIONS? : 

f ADD the contents of the X and Y reeister, = 

- SUETRACT the contents of the X from Y register. 

* MULTIPLY the contents of the X and Y registers, 

i DIVIDE the contents of Y register by X register. 

INU Replaces contents of X reeister with the 
reciprocal of the contents of X C1/xX), 

CHS Changes the sian of the mumber in the xX register, 

Fe Flaces the value of FI into the X register, 

SIN Calculates the SINE of the X register value, 

cos Calculates the COSINE of the X register value, 

TAN Calculates the TANGENT of the X register Value, 

ASIN Finds the ARC SINE of the X register value, 

ACOS Finds the ARC COSINE of the X register value, 

ATAN | Finds the ARC TANGENT of the X register value, 

SQR Calculates the SQUARE ROOT of the X register. 

TAR Or * Raises the value in the Y rea. to the x POWeEPr. 

LOG Finds the LOG (base 10) of the X register. 

LN Finds the LOG (natural base) of the X register, 

ALOG Finds the ANTILOG (base 10) of the X register, 

9TOrr Pisces the value of the X STACK REGISTER imto 
MEMORY REGISTER rr, 

RCLrr Flaces the value of teh MEMORY REGISTER rr into : 


the X STACK REGISTER, pushing the stack UF, 
NOTE! REGISTER VALUE (rr) MUST ALWAYS BE 2 DIGITS. 


REA CAL 
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STATISTICAL CALCULATIONS : 

In addition to all of the shove fu 
nesiqgnec to an same standard statist 
1$ Given to do thease functions, the 
Qf the MEMORY REGISTERS; specificell 
ENnOuld BvVGid using tnese registers f 
etatiaticel functions. 


THE STATISTICAL REGISTERS: 


eee peoe 


Recpsther if SUM CF ALL x 
Reoapeter Ld SUM GF ALL X“2 
feqrater 1? SUM OF ALL Y ve 
Reapaeter 13 SUM OF ALL YY“? 
Register 14 SUrm GF ALL XxX ti 
Rear eter Le TOTAL NUMEER OF 
Register th MROTHMETIC MEAN 
feqrieter 1? ARITHMETIC MEAN 
Reatsoter 18 STANDARD BEY TAT 
Reqiater 19 STANDARD DEVUTATS 

GETTING READY TO USE THE STATISTICAL 

1: If you da cot have import 


REGISTERS tinerm ekecute th 


CLEGG 
CLOT 


car Tf wow do have impoartemt oa 
MOVE Lh imta resisters 0 ti 


ce Reain entering date Ceithe 


a! 
fod 


ONE-MNUMEER DATA Plece 


TWO-NUMEER DATA- Flaece 


a ie H a (2 oe 


CULATOR STMNULATOR -?- 


Sai cee shale whe eens ee sn meqsese Cha ees i reer Pars Sei aS See Mee: wsee: (see gee 
mobiaons, tne ecsiculator hes peen 


ea, weve: aees oe Ye ee Saeen bles aes Jno aes ews L ee aes he. es eee veges sag gues see 
PLCS Puno tiors. Wnerm tine commard 
Wise Of Game 


PrOQream Makes spec ite] 

dae, wie. “ones dg. (Seenbe? sitet Reon pee. , shee cone * dest eee, eas avec eee Ree 
“Sy, Tea. Lares LO to LF 3 Tet LiSepre 
OP ele bLorege wnoern coins 


1 eee, - ase ry 
eee i Theres 


VELWUES » 
Lise, 
Valiies « 
Mes Y Values, 
DATA FOINTS (No. 
OF ALL &X values, 
OF ALL YY vedlues. 
LOM OF ALL & ve dues. 


rails 
LOM OF ALL YY values 


FUNCTIONS ¢ 


tne STORAGE 


rm 
= 


Sr ert oc oP) mit 
Soe CC CPM rims ¢ 


ele in Tegisters 10 to L? ther, 
Wrowen FPF eng execute? 


r ONE-NUMBER or THO-NUMBER } ¢ 


number inte register. 


ee spe Bees a Ri he acta: = «get ete ey) Aa by aaah? “wegen eanahe 
fF TUIMMer Lmto A reeileter first. 
J Tiweber into X reegdater, bins 
S PPEVGualy entered rmunsger up 


Vf 


= wwe, see cer ce ane ee coe gee ete we ose sae oy ode Med pean TN See ees) pew ees 
rie Tf TEeGLGaLer wiiere Ll DBL Ormas 5 
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BETTING READY TO USE THE STATISTICAL FUNCTIONS (Ccomtinuerd: 


cae ates ba, See cane OE eel ei Cae, ni es ee SAS at ties Sah at 
4 4 Tepe toe command 5 a Tr CO Lmeert bLnise Gate into tne system. 
eH castes Ae agh as igs Kee ee 4 Fas be peepee ees , yee un teeth ce Sk atk een Pare sr cee: 
Mobhice thinet a Sslepisks €¢) li LL BP PES GS PTeauitse ere eqged 
Ta en ge Lae te Tr) we, Reel Lod ore eta ete ese Lote sae ory ay oce eft ome ese cee 
to tine 3 fi Poy 7 Laele pre tj]. ts LT Ho 
“—~ re rare ieee ee eae sin wintecs eee Lincan cele eb. ast Pi ee a5 ae ws ica 
Ges oe met ae a PAIS el RAW EP GS TP ay ETT) CL Thy ee ihe aia 8 
Pee ge See as a are i te Ai, Maem a. GR ht on a aS wok i ee pce al ere ae ee ees Seem 
Cece bap Line seee mebe tt ae mEahake mata 3 e asin t eee harp 


i 
oa OO kam as oe 7 fan | be b mM Teese pt. epPa SS ob : C14 ‘1. E ST ol ee ee ee 


v 
? "5 ae ae wee me! 2 ge per gee Prey ca parte vee es oes Pry) 2 gee. whe fee 7 eee 5 eet oo . ace ee eee ewe he eee vee yee ee sae, Sag oon see 
im Pg fetes Tt bes Gee Oe Aes, HAPS ee eee is Se OD cee A 


oe 


fs Wer WoL &re ready to cslculate tne GRITHMETIC MEAaR o¢ 
STANDARD DEVIATION on bine sate entered, enter tine 
Polloaowine commemncds $ 


To esleulsete SARITHMETIC MEAN - type MEAN Creturrnsd 
To casleulste STANDARD DEVTIATICN - teupe MEAN Creturn] 
Lype SD Creturnes] 


If you were working with ONE-NUMBER DATA tnenm tine enswer 

Will e@ppesr im tine K resister. 

Tf you wereworkinmeae with TWO-NUMEER GATA then the results > 
for ting x-date will be aun tine X register, and the results 

for the Yr-dats will be in the Y register, 


MOTE t Wnile entering deste usime SUH+ the date point entered will 
be returned to you im tine LX reagister while trie dete point 
muimoer (Nd shows im tne * register. Tinis feature is 
pravided to nelp keep you from losing your plece while 
entering dlome Lists of mete, 


ONE FINAL HORE: 


There LS mo substitute for experience. Work witn tne progrem e6 
MUON BS YOU Cam, Band Tt will become elmost second mature to vou. I. 
Neve taken greet pains to correct some of the more oovious weeknesses in 
tne ATART BASTO Llaneuage nandline of math funmebiomes. For exemple, if 
you bry to find the sine of 30 degrees using ATARI EASIC stetements, 
LE will tell you ,49999999 rather than the exact 0.5 which is expected, 
Im arder to do tnis, I mad to sscrifice one or two cigits of BC CUT Boe 
in tne maremal displeec. If vou plan to use the csleulstor for 
agollere-and-cents calculations, totels exceeding 9,999,999.99 can be 
expected to show some roumndina errors. Tou mee aelea motice 
regucthion im toe seoecurace of VET cf amMe]ll omurmnbers. 


For @xgmple, tine 
caleouletor tboinke bhnet fv 1} mm SES Ap d3 Pe Gest Ly w othe Same velige ever 


: eS ee eal aici ens ea? ahah im Oh Ute Se cheat i Sass De as eee ae ea 8 
hruer boere te & ocifference of @pproximnsetely 4 milliomtns of one 


woe “ene 


perch « 


Limited Warranty on Media and Hardware Accessories. We, Atari, Inc., guarantee to you, the original 
retail purchaser. that the medium on which the APX program is recorded and any hardware 
accessories sold by APX are free from defects for thirty days from the date of purchase. Any applicable 
implied warranties, including warranties of merchantability and fitness for a particular purpose. are 
also limited to thirty days from the date of purchase. Some states don't allow limitations on a warranty’s 
period. so this limitation might not apply to you. If you discover such a defect within the thirty-day 
period, call APX for a Return Authorization Number, and then return the product along with proof of 
purchase date to APX. We will repair or repiace the product at our option. 


You void this warranty if the APX product: (1) has been misused or shows signs of excessive wear: 
(2) nas been damaged by use with non-ATARI Home Computer products: or (3) has been serviced or 
modified by anyone other than an Authorized ATARI Computer Service Center. Incidental and conse- 
quentiai damages are not covered by this warranty or by any implied warranty. Some states don't allow 
exciusion of incidental or consequential damages. so this exclusion might not apply to you. 


Disclaimer of Warranty and Liability on Computer Programs. Most APX programs have been written 
by peopie not employed by Atari, Inc. The programs we select for APX offer something of value that we 
want to make available to ATARI Home Computer owners. To offer these programs to the widest 
number of people economicaily, we don't put APX products through rigorous testing. Therefore, APX 
products are sold “as is,” and we do not guarantee them in any way. In particular, we make no warranty, 
express or implied, including warranties of merchantability and fitness for a particular purpose. We are 
not liable for any losses or damages of any kind that result from use of an APX product. 


For the complete list of current 
APX programs, ask your ATARI retailer 
for the APX Product Catalog 
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We re interested in your experiences with APX programs 
and documentation. both favorable and unfavorable. 
Many of our authors are eager to improve their programs 
if they know what you want. And. of course, we want to 
know about any bugs that slipped by us. so that the 
autnor can fix them. We also want to know whether our 


1. Name and APX number of program. 


Review Form 


instructions are meeting your needs. You are our best 
source for suggesting improvements! Please help us by 
taking a moment to fill in this review sheet. Fold the sheet 
in thirds and seal it so that the address on the bottom of 
the back becomes the envelope front. Thank you for 
nelping us! 


2. If you have problems using the program, please describe them here. 


3. What do you especially like about this program? 


4. What do you think the program's weaknesses are? 


5. How can the catalog description be more accurate or comprehensive? 


6. On ascale of 7 to 10. 1 being “poor” and 10 being “excellent”. please rate the following aspects of this program: 


Easv to use 


Jser-oriented (e.g... menus. promots. clear language) 


Enjoyable 

Seif-instructive 

Usefu: (non-game programs) 
Imaginative grapnics and sound 


7. Describe any technical errors you found in the user instructions (please give page numbers). 


8. What did you especiaily like abdout the user instructions? 


9. What revisions or additions would improve these instructions? 


10. On a scale of 1 to 10, 1 representing “poor” and 10 representing “excellent”, how wouid you rate the user 
instructions and why? 


11. Other comments about the program or user instructions: 


=-om 


STAMP 


ATARI Program Exchange 
PO. Box 3705 
Santa Clara. CA 95055 


‘sea! nere: 


